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Abstract
The etiology of skeletal Class II malocclusion may include excessive growth of the maxilla, deficient
growth of the mandible, or the combination of both. Oral habits such as mouth breathing, tongue
thrusting, and thumb sucking can cause anterior open bite. Meanwhile, the vertical overgrowth of
posterior dentoalveoalr process may be another contributory factor. The treatment options for skeletal
Class II malocclusion with anterior open bite should be planned according to the discrepancy of the interjaw relationship. If the discrepancy is mild or moderate, non-surgical approach with conventional
orthodontic treatment will suit this situation. However, orthodontic treatment combined with orthognathic
surgery will be required if the discrepancy is severe. This paper reports the conventional orthodontic
treatment with application of mini-plates and transpalatal arch for an adult female patient with severe
malocclusion of skeletal Class II and anterior open-bite. The stability of the outcome was evaluated in one
and half years after the active treatment.
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CASE REPORT

The Eighteen-month Follow-up of Orthodontic
Treatment Outcome with Bony Anchorage for
A Severe Skeletal Class II Anterior OpenBite
Malocclusion - A Case Report
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The etiology of skeletal Class II malocclusion may include excessive growth of the maxilla, deficient growth
of the mandible, or the combination of both. Oral habits such as mouth breathing, tongue thrusting, and thumb
sucking can cause anterior open bite. Meanwhile, the vertical overgrowth of posterior dentoalveoalr process
may be another contributory factor.
The treatment options for skeletal Class II malocclusion with anterior open bite should be planned
according to the discrepancy of the inter-jaw relationship. If the discrepancy is mild or moderate, non-surgical
approach with conventional orthodontic treatment will suit this situation. However, orthodontic treatment
combined with orthognathic surgery will be required if the discrepancy is severe. This paper reports the
conventional orthodontic treatment with application of mini-plates and transpalatal arch for an adult female
patient with severe malocclusion of skeletal Class II and anterior open-bite. The stability of the outcome was
evaluated in one and half years after the active treatment. (J. Taiwan Assoc. Orthod. 22(2): 44-55, 2010)
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at the age of ten. Subjectively, she suspected her anterior

INTRODUCTION

open bite was caused by the tongue thrusting habit. She

Skeletal Class II malocclusion with anterior open

also reported bruxism.

bite is one of the most difficult malocclusions to treat
orthodontically, and its long-term stability remains
questionable. Traditionally, surgical repositioning of the
maxilla and/or the mandible is the main option for adults
with severe skeletal Class II and anterior open bite. The
orthodontic treatment combined with surgical procedures

Diagnosis
The pre-treatment extra-oral photos showed that,
there was no obvious facial asymmetry (Fig 1a-c). She
had a 4mm gum show on non-posed smile. Her facial

may provide the better esthetic outcomes, whereas the

profile was convex with lips incompetence. Mentalis

long-term stability of surgical openbite correction is

strain was noted when she tried to close up her mouth.

1-3

controversial . In mild or moderate open bite situation,

The intra-oral photos showed bilateral Class II

treatment objectives can be accomplished orthodontically

canine and molar relationships with 2mm anterior open

to control or intrude posterior dentitions, such as using
4

extra-oral anchorage devices , posterior bite blocks with
4-6

repelling magnets or springs , and vertical chin caps.
Meanwhile, the anterior teeth can be extruded to close the
bite by using extruding mechanics such as intermaxillary
7

elastics or extruding cantilever arches, etc.
Recently, many reports showed satisfactory results
by using temporary anchorage devices to intrude posterior
teeth

8-11

. They demonstrated the posterior dentitions were

obviously intruded and the mandible tended to rotate
12

forward which would provide the bite closing effect .
Subsequently, the increasing chin projection and the
reducing anterior facial height would harmonize the facial
13

appearance even without surgical intervention .

bite and 5mm overjet. The upper dental midline was
1mm off to the right side. The lower dental midline was
coincident with the upper dental midline (Fig 1a-b, 1g).
There were 3.0mm of crowding in the upper dentition and
1.0mm of crowding in the lower dentition. Panoramic
radiograph revealed a smaller condylar neck and a shorter
ramus on the left side (Fig 1d). However, no history of
temporomandibular disorder was reported.
Cephalometric analysis revealed that SNA and SNB
were 84˚ and 77.5˚ respectively, with large ANB (6.5˚), large
Pog-Nv (-28 mm), small SN-FH (1˚), and large SN-MP
(43.5˚). These data indicated a facial pattern of skeletal
Class II jaw relationship with severe mandibular retrusion

In this article, we are going to report a case in which

and hyperdivergency (Fig 2 and Table). The upper incisor

the conventional orthodontic treatment was conducted

inclination (111˚) was within the normal range, whereas

using mini-plates and transpalatal arch for an adult female

the axis of the lower incisor was labially proclined. Both

patient with severe malocclusion of skeletal Class II
and anterior openbite. The stability of the outcome was
evaluated in one and half years after the active treatment.

CASE PRESENTATION
A 20-year female patient visited our department with

the upper posterior dental height (33mm) and the upper
anterior dental height (26mm) exhibited larger values
when comparing with the norms (Table 1).

Treatment objectives and
alternatives

the chief complaint of crowded teeth. She reported her

There were 4 treatment objectives to be accomplished,

teeth had been straightened with two-by-four appliance

including: (1) correction of the open bite, (2) improvement
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of the facial proﬁle, (3) establishment of a proper overjet

plan. Extraction of the upper bilateral ﬁrst premolars and

and overbite, and (4) relief of crowding.

intrusion of the upper posterior teeth were planned. By

The first treatment option for this patient was

intruding the posterior teeth, we expected the mandible

combining orthodontic treatment with orthognathic

would tend to rotate forward and close the bite. The

surgery to impact the maxilla and to advance the mandible.

procedure was done by implanting the mini-plates over

Although this can correct the inter-jaw relationship and

the bilateral infra-zygomatic crests along with transpalatal

result in a good treatment outcome, it possesses the

bar to avoid buccal flaring of the posterior teeth during

disadvantages of high cost and risks of surgery.

intrusion. The patient decided to take the option of

The second treatment option was a camouflage

camouﬂage orthodontic treatment.

Table 1. Cephalometric analysis

Items

Pretreatment

Posttreatment

Retention

Norm

SNA

84°

83°

83°

82.5 ± 3.5

SNB

77.5°

78°

78°

77.7 ± 3.2

ANB

6.5°

5°

5°

4.0 ± 1.8

A-Nv

-6.5 mm

-7 mm

-7 mm

0±2

Skeletal measurements

Pog-Nv

-28 mm

-27.5 mm

-27.5 mm

-5 ± 8

NAP

16°

14°

14°

5.1 ± 3.8

Wit's appraisal

1 mm

-2 mm

-2 mm

♀:0 / :-1

SN-FH

1°

1°

1°

5.7 ± 3.0

SN-MP

43.5°

42.5°

42.5°

33.0 ± 1.8

UFH/LFH

43.6% / 56.4%

44% / 56%

44% / 56%

45% / 55%

U1-SN

111°

101°

101°

108.2 ± 5.4

L1-MP

99.5°

96°

96°

93.7 ± 6.3

U1-L1

105.5°

118.5°

118.5°

119.9 ± 8.5

U1-NP

20.5 mm

14 mm

14 mm

6.4 ± 2.7

UADH

33 mm

32 mm

32 mm

29 ± 2

UPDH

26 mm

24.5mm

24.5mm

20 ± 2

LADH

46 mm

46 mm

46 mm

45 ± 3

LPDH

36 mm

37 mm

37 mm

35 ± 3

Dental measurements
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Fig 1. Pretreatment extra-oral, intra-oral photographs, and panoramic radiograph

A

B

Fig 2. Pretreatment cephalometric radiograph and tracing
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A

B

D

E

C

Fig 3. Mid-treatment intra-oral photographs

TREATMENT PROGRESS

same level, anterior teeth were engaged to continue the
treatment. After a 10-month period, the lower dentition

This patient was treated with 0.018×0.025-in slot

was bonded, and initial alignment was performed by

edgewise appliance (Dentaurum, Ispringen, Germany). As

using a 0.016" NiTi wire. After one year, a 0.017"×

the treatment began, the upper dentition was bonded, and

0.025" TMA intrusive arch was added to the upper arch

0.016" stainless steel wire was used as sectional archwires

to avoid dumping effect of the anterior teeth during en-

nd

from the canine to the 2 molar bilaterally for alignment.

masse retraction. The upper archwire was 0.016"×0.022"

By doing that, pulling the anterior segment incisally was

stainless steel, whereas the lower archwire was 0.016"

avoided. Since intruding the super-erupted upper posterior

stainless steel at that time (Fig 3). All third molars were

teeth is critical, the procedure was performed first by

surgically removed at mid-treatment. The light Class III

using the mini-plates and transpalatal bar. As the anterior

elastics were utilized to settle the occlusion. The treatment

segment and the bilateral posterior segments were at the

totally lasted for 27months.
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Fig 4. Posttreatment extra-oral, intra-oral photographs, and panoramic radiograph

A

B

Fig 5. Posttreatment cephalometric radiograph and superimposition of pretreatment (in black line) and
posttreatment (in red line) cephalometric tracings
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Fig 6. Extra-oral, intra-oral photographs, and panoramic radiograph at 18 months after treatment

A

B

Fig 7. Cephalometric radiograph at 18 months after treatment and superimposition of cephalometric tracings
immediately after treatment (in black line) and 18 months after treatment (in red line)
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Results
By intruding the upper posterior teeth with miniplates and retracting the upper anterior teeth, normal
overjet (1.5mm) and overbite (1mm) were achieved.

showed that the treatment outcome was successful and
stable.

Discussion

Meanwhile, the crowding conditions in both dentitions

In correcting anterior open bite, the treatment

were relieved after the treatment. The upper and lower

alternatives include orthodontic treatment such as

dental midlines were coincident to the facial midline. The

intruding posterior teeth and/or extruding anterior teeth,

molar relationships were full-cusp Class II and the canine

and orthognathic surgery. In the past, it was a difficult

relationships were Class I on both sides. The lingual

challenge to intrude posterior teeth, and no effective

canine-to-canine ﬁxed retainers were bonded (Fig 4) and

mechanics could fulfill that. Therefore, extrusion of the

wraparound retainers were applied in both arches. The

anterior teeth and orthognathic surgery seemed to be the

gummy smile and the lip strain had been improved, and

feasible methods to treat anterior open bite. However, as

the harmonious facial proﬁle was achieved (Fig 4a-c).

stated before, extrusion of the dentition gives an unstable

According to the post-treatment cephalometric
analysis (Fig 5 and Table), SNA decreased by 1.0 and

result, while surgery is more risky and traumatic with high
cost.

SNB increased by 0.5˚ due to the retraction of the upper

Recently, many pioneers used temporary anchorage

anterior teeth and intrusion of the upper posterior teeth. As

devices for treating anterior open bite by intruding

a result, the ANB decreased by 1.5 and SN-MP decreased

posterior teeth

by 1.0˚. The inclinations of the upper and lower incisors

with minimal side effects. In term of the reduction of

were reduced (101 & 96 respectively). The overall

anterior facial height and increase of overbite, there

cephalometric superimposition on the SN line showed

were no significant differences in the treatment results

1.5mm maxillary molar intrusion and simultaneous mild

between skeletal anchorage and two-jaw surgery . Our

forward rotation of the mandible.

previous studies demonstrated that the average intrusion

The 18-month follow-up revealed that the

14-16

. The treatment outcomes are good

17

of maxillary molars could be more than 3 to 4mm

18-19

.

harmonious facial profile and the improvement of the

Therefore, molar intrusion with skeletal anchorage is

gummy smile were well maintained along with normal

useful in the treatment of patients with severe anterior

overjet, overbite, and good occlusion (Fig 6). The follow-

open bite. In our case, although the upper anterior and

up cephalometric analysis demonstrated that all the data

posterior dental heights decreased significantly, forward

remained the same as those of the post-treatment (Table).

rotation of the mandible did not occur as it had been

With the S-N overall cephalometric superimposition,

originally expected. This could be due to the mandibular

there were no obvious changes between the post-treatment

molars extrusion which occurred during the leveling

and the 18-month follow-up tracings (Fig 7). The result

of the mandibular dentition. Another possible reason is

J. Taiwan Assoc. Orthod. 2010, Vol. 22. No. 2
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compensatory extrusion of the mandibular molars possibly

lower anterior facial height, mandibular plane angle, and

following the intrusion of maxillary molars. Therefore, to

ANB angle were reduced signiﬁcantly due to the forward

facilitate mandibular rotation forward and increase chin

rotation of the mandible. Consequently the overbite

projection in Class II high angle cases, the anchorage

tended to increase. Because of these, it seems to be a

preparation in the mandibular dentition should have been

treatment modality for skeletal open bite patients who

enhanced, e.g. using TADs on the mandible, to control the

have long face types with skeletal Class I, and mild or

vertical position of the mandibular molars while intruding

moderate skeletal Class II jaw relationships. However, it

the maxillary molars.

is not suitable for the patients who exhibit skeletal Class

Skeletal anchorage could be prepared with

III facial patterns with anterior open-bite. The effect of

temporary anchorage devices (TADs) including mini-

the forward rotation of the mandible would worsen the

screws, mini-plates and mini-implants. Mini-screw is

Class III relationship despite the open bite correction.

relatively simple and easy to insert, less traumatic due

The second consideration is the facial esthetics. For

to only minimal invasive procedure is required, and

patients who do not have sufficient incisor exposure at

applicable to immediate loading. In this case, we chose
mini-plate instead of mini-screw since a higher position
was needed in order to have a larger working range for
molar intrusion. Meanwhile, less soft tissue irritation and
inﬂammation existed with mini-plate, and the possibility
of reinsertion due to failure was minimal. After the

rest and smile, the molar intrusion might not be a suitable
choice. In this situation, extruding the anterior teeth with
conventional method is a more suitable treatment option.
In regard to the posttreatment stability, molar intrusion
13

still has a 30% relapse rate . Therefore, overcorrection is
suggested to compensate for the potential relapse.

treatment, the maxillary posterior teeth were intruded
obviously, but concomitant forward rotation of mandible
is not significant. However, a harmonious facial profile
was achieved and the gummy smile had been improved.
The 18-month review presented the stable result. No
obvious change was shown in terms of either the skeletal
or the dental aspect through the overall cephalometric
superimposition.
Although molar intrusion using TADs is an effective
treatment modality for the open bite patient, it is not a

Conclusion
The skeletal open bite can be treated effectively with
TADs via intruding the posterior teeth, and the stability of
the treatment is good in our case. The cautious diagnosis
and treatment plan are very important when using TADs
for molar intrusion as a treatment modality to ensure the
successful outcome.
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在顱顏齒顎形態的分析中，骨性二級咬合異常的成因可能是上顎骨生長過度，或是下顎骨生長不
足，或者合併上述兩種原因。造成前牙開咬的原因則包括：口呼吸、吐舌頭、吸手指等不良習慣以及上
下顎後牙過度生長。臨床治療上，骨性二級咬合異常合併前牙開咬程度輕微者，可採用非手術性的齒列
矯正方式治療；但骨骼關係差異太大時，應採用合併正顎手術的矯正方式處理。本文主要是報告一應用
迷你骨板輔助治療嚴重骨性二級咬合異常合併前牙開咬的病例，並探討其在完成治療一年半後的結果與
穩定性。 (J. Taiwan Assoc. Orthod. 22(2): 44-55, 2010）
關鍵詞：骨性二級咬合異常、前牙開咬、迷你骨板
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） 1. 關於功能性矯正裝置，下列何者為誤？

A. 功能性矯正裝置的定義是一種利用改變下頷的位置，使下頷往下打開或合併向前移動的活動性
矯正裝置。
B. 功能性矯正裝置主要是用來治療不正咬合或是發育中患者的上下顎骨性偏差。

C. 配戴功能性矯正裝置時，肌肉及軟組織會被拉長，因為組織要回復原本長度而產生拉力，力量
傳遞到牙齒及骨骼上，於是產生牙齒的移動與骨頭的生長與塑形。
D. 有生長潛力的病例都有良好的治療效果。
（

） 2. 文獻顯示TMD病患接受何種術式較能緩解TMD的症狀？
A. 口內下顎枝垂直截骨術（IVRO）

B. 下顎枝矢向劈裂截骨術（SSRO）
C. 都一樣沒效
D. 都一樣有效
（

） 3. 開咬的病例如以骨性錨定壓入大臼齒，其復發率約為壓入量的百分之？
A. 30
B. 20
C. 10
D. 5

（

） 4. 現今Craniosynostosis的治療方不包含下列何者？
A. Monobloc

B. LeFort III osteotomies

C. craniofacial distraction osteogenesis
D. RPE
（

） 5. 在Class II high angle cases 如欲盡量達到下顎的逆時針旋轉，需壓入下列何者？
A. 上顎大臼齒
B. 下顎大臼齒

C. 上、下顎大臼齒皆需要

D. 上、下顎大臼齒其中任一即可
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